Pitx2c modulates Pax3+/Pax7+ cell populations and regulates Pax3 expression by repressing miR27 expression during myogenesis.
Pitx2 is a paired-related homeobox gene that is expressed in muscle progenitors during myogenesis. We have previously demonstrated that overexpression of Pitx2c isoform in myoblasts maintained these cells with a high proliferative capacity and completely blocked terminal differentiation by inducing high Pax3 expression levels (Martinez et al., 2006). We now report that Pitx2c-mediated proliferation vs. differentiation effect is maintained during in vivo myogenesis. In vivo Pitx2c loss of function leads to a decrease in Pax3+/Pax7- cell population in the embryo accompanied by an increase of Pax3+/Pax7+ cells. Pitx2c transient-transfection experiments further supported the notion that Pitx2c can modulate Pax3/Pax7 expression. Pitx2c but not Pitx3 controls Pax3/Pax7 expression, although redundant roles are elicited at the terminal myoblast differentiation. Contrary to Pitx2c, Pitx3 does not regulate cell proliferation or Pax3 expression, demonstrating the specificity of Pitx2c mediating these actions in myoblasts. Furthermore we demonstrated that Pitx2c modulates Pax3 by repressing miR27 expression and that Pax3-miR-27 modulation mediated by Pitx2c is independent of Pitx2c effects on cell proliferation. Therefore, this study sheds light on previously unknown function of Pitx2c balancing the different myogenic progenitor populations during myogenesis.